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(54) METHOD AND APPARATUS OF PROCESSING FEATURE INFORMATION, ELECTRONIC 
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(57) The present disclosure provides a method of
processing a feature information, which relates to a field
of a data processing technology, in particular to fields of
artificial intelligence and big data. A specific implemen-
tation solution includes: determining at least one candi-
date division point in a value range to be divided of the
feature information, and determining an information val-
ue corresponding to each candidate division point in the
at least one candidate division point; determining a target
division point from the at least one candidate division
point based on the information value; dividing the value
range to be divided based on the target division point, so
as to obtain two sub-ranges of the value range to be
divided; determining a sub-range meeting a termination
condition in the two sub-ranges as a target interval, de-
termining a sub-range not meeting the termination con-
dition in the two sub-ranges as a new value range to be
divided, and returning to perform the step of determining
at least one candidate division point in a value range to
be divided until both sub-ranges meet the termination
condition, so as to obtain a plurality of target intervals.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a field of a data processing technology, in particular to fields of artificial
intelligence and big data, and specifically to a method and an apparatus of processing a feature information, an electronic
device, and a storage medium.

BACKGROUND

[0002] In the field of the data processing technology, a feature information of data to be processed includes a continuous
variable and a discrete variable. In some scenarios, it is needed to perform a variable binning (that is, a discretization
processing) on the continuous variable such as an age, an amount, and so on, so as to perform data mining and analysis
using a discretization code corresponding to the continuous variable. Common binning methods include equal-frequency
binning, equidistant binning, distribution binning, and so on.

SUMMARY

[0003] The present disclosure provides a method and an apparatus of processing a feature information, an electronic
device, and a storage medium.
[0004] According to an aspect of the present disclosure, a method of processing a feature information is provided,
including: determining at least one candidate division point in a value range to be divided of the feature information, and
determining an information value corresponding to each candidate division point in the at least one candidate division
point; determining a target division point from the at least one candidate division point based on the information value;
dividing the value range to be divided based on the target division point, so as to obtain two sub-ranges of the value
range to be divided; determining a sub-range meeting a termination condition in the two sub-ranges as a target interval,
determining a sub-range not meeting the termination condition in the two sub-ranges as a new value range to be divided,
and returning to perform the step of determining at least one candidate division point in a value range to be divided until
both sub-ranges meet the termination condition, so as to obtain a plurality of target intervals; wherein the plurality of
target intervals are obtained to determine a discretization code of a feature information of data to be processed.
[0005] According to another aspect of the present disclosure, an apparatus of processing a feature information is
provided, including: a value determination module configured to determine at least one candidate division point in a
value range to be divided of the feature information, and determine an information value corresponding to each candidate
division point in the at least one candidate division point; a division point determination module configured to determine
a target division point from the at least one candidate division point based on the information value; a division module
configured to divide the value range to be divided based on the target division point, so as to obtain two sub-ranges of
the value range to be divided; and a sub-range iteration module configured to determine a sub-range meeting a termination
condition in the two sub-ranges as a target interval, determine a sub-range not meeting the termination condition in the
two sub-ranges as a new value range to be divided, and return to perform the step of determining at least one candidate
division point in a value range to be divided until both sub-ranges meet the termination condition, so as to obtain a
plurality of target intervals; wherein the plurality of target intervals are obtained to determine a discretization code of a
feature information of data to be processed.
[0006] According to another aspect of the present disclosure, an electronic device is provided, including: at least one
processor; and a memory communicatively connected to the at least one processor, wherein the memory stores instruc-
tions executable by the at least one processor, and the instructions, when executed by the at least one processor, cause
the at least one processor to implement the method in any embodiment of the present disclosure.
[0007] According to another aspect of the present disclosure, a non-transitory computer-readable storage medium
having computer instructions therein is provided, and the computer instructions are configured to cause a computer to
implement the method in any embodiment of the present disclosure.
[0008] According to another aspect of the present disclosure, a computer program product containing a computer
program is provided, and the computer program, when executed by a processor, causes the processor to implement
the method in any embodiment of the present disclosure.
[0009] According to the technology of the present disclosure, it is possible to determine a plurality of discretization
intervals having a largest information value within the value range of the feature information, so that an optimal discre-
tization may be achieved, and an efficiency of discretization processing may be improved.
[0010] It should be understood that content described in this section is not intended to identify key or important features
in embodiments of the present disclosure, nor is it intended to limit the scope of the present disclosure. Other features
of the present disclosure will be easily understood through the following description.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The accompanying drawings are used for better understanding of the solution and do not constitute a limitation
to the present disclosure, in which:

FIG. 1 shows a first schematic flowchart of a method of processing a feature information according to embodiments
of the present disclosure;

FIG. 2 shows a second schematic flowchart of a method of processing a feature information according to embodi-
ments of the present disclosure;

FIG. 3 shows a schematic diagram of a tree structure for an age division according to embodiments of the present
disclosure;

FIG. 4 shows a schematic diagram of a whole process of processing a feature information according to embodiments
of the present disclosure;

FIG. 5 shows a first schematic diagram of an apparatus of processing a feature information according to embodiments
of the present disclosure;

FIG. 6 shows a second schematic diagram of an apparatus of processing a feature information according to em-
bodiments of the present disclosure;

FIG. 7 shows a third schematic diagram of an apparatus of processing a feature information according to embodi-
ments of the present disclosure;

FIG. 8 shows a block diagram of an electronic device for implementing a method of processing a feature information
of embodiments of the present disclosure.

DETAILED DESCRIPTION OF EMBODIMENTS

[0012] Exemplary embodiments of the present disclosure will be described below with reference to accompanying
drawings, which include various details of embodiments of the present disclosure to facilitate understanding and should
be considered as merely exemplary. Therefore, those of ordinary skilled in the art should realize that various changes
and modifications may be made to embodiments described herein without departing from the scope and spirit of the
present disclosure. Likewise, for clarity and conciseness, descriptions of well-known functions and structures are omitted
in the following descriptions.
[0013] FIG. 1 shows a schematic diagram of a method of processing a feature information provided by embodiments
of the present disclosure. As shown in FIG. 1, the method may include the following steps.
[0014] In S110, at least one candidate division point is determined in a value range to be divided of the feature
information, and an information value (IV) corresponding to each candidate division point in the at least one candidate
division point is determined.
[0015] In S120, a target division point is determined from the at least one candidate division point based on the
information value.
[0016] In S130, the value range to be divided is divided based on the target division point, so as to obtain two sub-
ranges of the value range to be divided.
[0017] In S140, a sub-range meeting a termination condition in the two sub-ranges is determined as a target interval,
a sub-range not meeting the termination condition in the two sub-ranges is determined as a new value range to be
divided, and the process returns to the step of determining at least one candidate division point in a value range to be
divided until both sub-ranges meet the termination condition, so as to obtain a plurality of target intervals. The plurality
of target intervals are obtained to determine a discretization code of a feature information of data to be processed.
[0018] In embodiments of the present disclosure, the feature information may refer to a variable indicating a feature
of object data (such as user data or product data). Exemplarily, in a scenario where a prediction is performed on some
objects by using a prediction model (such as a logistic regression model or a neural network model), the feature information
may be a variable representing the object that is input into the prediction model. For example, for a user, the feature
information may be an age, a height, and so on.
[0019] In embodiments of the present disclosure, the information value (IV) is a numerical value representing a pre-
diction ability, which may also be called an amount of information. In practical applications, the information value may
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be used to measure the prediction ability of each variable group (such as the above-mentioned sub-range and target
interval) obtained by variable binning.
[0020] Exemplarily, for a variable group i, the information value may be calculated based on a WOE (Weight of
Evidence) of the group i. The WOE represents a difference between a ratio of positive samples to negative samples in
the group i and a ratio of positive samples to negative samples in all samples. An overall information value of the variable
may be obtained according to the information value of the variable in each group. For example, the overall information
value of the variable may be obtained by accumulating the information value of each group. Therefore, the information
value may also be used to measure a prediction ability of the variable, for example, to select a variable when modeling.
[0021] According to the above-mentioned step S110, in embodiments of the present disclosure, it is needed to calculate
the information value of the candidate division points in the value range to be divided. Exemplarily, the information value
of a candidate division point may be a sum of the information values of sub-ranges corresponding to the candidate
division point. The sub-range corresponding to the candidate division point is a sub-range obtained by dividing the value
range to be divided based on the candidate division point.
[0022] According to the above-mentioned method, a division point, for example, a division point with a largest infor-
mation value, is firstly selected based on the information value in the value range to be divided, and then the value range
to be divided is divided into two sub-ranges based on the division point. If the sub-range meets the termination condition,
the sub-range may be determined as a target interval. If the sub-range does not meet the termination condition, the sub-
range may be used as a new value range to be divided, in which a division point is further selected based on information
value to divide and obtain two sub-ranges. In this way, after iterative operations, a plurality of target intervals may be
obtained when the obtained sub-ranges all meet the termination condition, and these target intervals are discretization
intervals of the feature information, which may be used to determine a discretization code of the feature information of
the data to be processed.
[0023] For example, for the feature information of age, assuming that the initial value range to be divided is [0, 99], a
target division point may be determined firstly from a plurality of candidate division points 20, 40, 60 and 80 according
to the information value corresponding to each division point. Assuming that the target division point is 60, the value
range to be divided may be divided into two sub-ranges [0, 59] and [60, 99]. If the two sub-ranges do not meet the
termination conditions, [0, 59] and [60, 99] are both used as the value ranges to be divided, on which a next division is
performed respectively. For example, [0, 59] may be divided into [0, 31] and [32, 59], and [60, 99] may be divided into
[60, 71] and [72, 99]. If only [0, 31] does not meet the termination condition, [0, 31] is further divided into two sub-ranges
such as [0, 18] and [19, 31]. If both [0, 18] and [19, 31] meet the termination condition, a plurality of target intervals may
be obtained, including [0, 18], [19, 31], [32, 59], [60, 71] and [72, 99]. In this way, values of the age, which is a continuous
feature, may be mapped to each target interval, and a discretization code of a specific age may be obtained based on
the discretization code corresponding to each target interval. For example, the discretization codes corresponding to
the above-mentioned five target intervals are 0, 1, 2, 3, and 4 respectively, then the discretization code for the age of
17 is 0, and the discretization code for the age of 30 is 1.
[0024] In practical applications, a plurality of candidate division points may be determined equidistantly or non-equi-
distantly in the value range to be divided, which may be set according to actual requirements and is not limited in
embodiments of the present disclosure.
[0025] According to the above-mentioned method, since the division point of the value range to be divided is selected
based on the information value, it is possible to select a division point with an optimal information value in each division.
In addition, an iterative division method is adopted, which is conducive to a continuous improvement of the information
value compared with selecting a plurality of division points at one time. In this way, in a process of determining the
discretization interval of the feature information, the information value is maximized, that is, an optimal discretization is
achieved. Moreover, compared with performing a complex analysis on the feature information based on a manual
experience, it is possible to greatly improve an efficiency of the discretization processing and reduce labor costs.
[0026] Optionally, the method in embodiments of the present disclosure may further include a step of acquiring the
discretization code of the data to be processed. Specifically, as shown in FIG. 2, the above method further includes the
following steps.
[0027] In S210, an interval where the feature information of the data to be processed belongs is determined from the
plurality of target intervals.
[0028] In S220, the discretization code of the feature information of the data to be processed is obtained based on a
weight of evidence of the interval where the feature information of the data to be processed belongs.
[0029] The weight of evidence WOE is obtained based on a quantity of target data of which the feature information is
within the interval among a plurality of sample data, and the target data may be data meeting a predetermined condition,
that is, a positive sample.
[0030] Exemplarily, the WOE of the interval where the feature information is located may be used as the discretization
code corresponding to the interval.
[0031] Since the WOE is obtained based on the quantity of target data of which the feature information is within the
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interval among the plurality of sample data, it may reflect the prediction ability of the interval. Therefore, with the WOE
as the discretization code corresponding to the interval, the amount of information carried by the discretization code
may be increased and a prediction accuracy may be improved when the discretization code is used for an information
prediction.
[0032] Optionally, the method in embodiments of the present disclosure may further include a process of predicting
the data to be processed. Specifically, the above-mentioned method may further include the following steps.
[0033] The discretization code of the feature information of the data to be processed is processed by using a preset
logistic regression model, so as to obtain a prediction information corresponding to the data to be processed.
[0034] Exemplarily, the above-mentioned method may be used in an application field of an algorithm model. The
algorithm model is, for example, a logistic regression model. For example, the above-mentioned data to be processed
may be user data or product data. In a scenario of predicting a relevant information of a user or product based on the
logistic regression model, it is possible to determine a plurality of target intervals or called discretization intervals of a
feature information of the user or product based on the above-mentioned method, and then determine a discretization
code of the user or product based on a value of the feature information of a specific user or product and a plurality of
target intervals, so that the discretization code of the user or product may be used as an input information of the logistic
regression model, and the relevant information (that is, the above-mentioned prediction information) of the user or product
may be output by the logistic regression model. The feature information may be, for example, an age, an income amount,
a consumption amount, etc. of the user, or a sales quantity, a repair quantity, etc. of the product. The predicted related
information may be, for example, a consumption level of the user, a service life of the product, or the like.
[0035] According to the above-mentioned method, since the information value is maximized in the process of binning
the feature information, the accuracy of the prediction information corresponding to the data to be processed may be
improved by processing the discretization code of the feature information using the logistic regression model.
[0036] In an exemplary embodiment, an initial value range to be divided may be determined according to a type of
the feature information. For example, the initial value range to be divided corresponding to the age may be [0, 99]; the
value range to be divided for the sales quantity of a product may be [0, X], where X is an output of the product, and X
is an integer greater than or equal to 1.
[0037] In another exemplary embodiment, the initial value range to be divided may be determined according to a value
of the sample data. Specifically, the above-mentioned method may further include: obtaining an initial value range to be
divided based on the feature information of each sample data among the plurality of sample data.
[0038] For example, if a minimum age of each user data among the plurality of user data used to construct the logistic
regression model is 19, and a maximum value is 48, then the initial value range to be divided may be [19, 48].
[0039] According to this method, the initial value range to be divided may be determined according to a data charac-
teristic in an actual application scene, so that an efficiency of dividing intervals may be improved, an amount of redundant
calculation may be reduced, and the prediction efficiency may be improved.
[0040] Exemplarily, in the above-mentioned step S110, determining the information value corresponding to each
candidate division point in the at least one candidate division point includes the following steps.
[0041] The value range to be divided is divided based on an ith candidate division point in the at least one candidate
division point, so as to obtain two candidate sub-ranges corresponding to the ith candidate division point, where i is an
integer greater than or equal to 1.
[0042] Information values respectively corresponding to the two candidate sub-ranges are obtained based on a feature
information of each sample data in a plurality of sample data.
[0043] The information value corresponding to the ith candidate division point is obtained based on the information
values respectively corresponding to the two candidate sub-ranges.
[0044] In other words, for each candidate division point, it may be assumed that the value range to be divided is divided
into two sub-ranges based on the candidate division point, then the information values of the two sub-ranges are calculated
respectively, and the information values of the two sub-ranges are synthesized to obtain the information value corre-
sponding to the candidate division point.
[0045] If a sub-range is represented by i, the information value of the sub-range i may be determined with reference
to the following equation. 

where pyi represents a ratio of a quantity of target data in the sub-range to a quantity of target data in all sample data,
pni represents a ratio of a quantity of non-target data (that is, negative samples) in the sub-range to a quantity of all non-
target data in all sample data, #yi represents the quantity of target data in the sub-range, #ni represents the quantity of
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non-target data in the sub-range, #yT represents the quantity of target data in all sample data, and #nT represents the
quantity of non-target data in all sample data.
[0046] Exemplarily, the information values respectively corresponding to the two candidate sub-ranges may be
summed to obtain the information value corresponding to the candidate division point.
[0047] According to the aforementioned exemplary embodiment, the information value corresponding to each division
point may be calculated accurately, so as to ensure the maximization of the information value in the process of feature
binning.
[0048] Exemplarily, in embodiments of the present disclosure, the termination condition includes at least one selected
from: the sub-range is an Nth-level sub-range with respect to the initial value range to be divided, where N is an integer
greater than or equal to 2; a number of feature values contained in the sub-range is less than a predetermined number;
or the information value obtained by dividing the sub-range is less than the information value of the sub-range.
[0049] It may be understood that an idea of generating a decision tree is adopted in the aforementioned iterative
division method in embodiments of the present disclosure. A level of the sub-range obtained by iteration with respect to
the initial value range to be divided is a depth of the sub-range in the tree.
[0050] Exemplarily, the number of feature values contained in the sub-range being less than the predetermined number
may be that, for example, the sub-range contains one feature value and may not be further divided.
[0051] In practical applications, if any one of the above three conditions is met, it may be regarded that the termination
condition is met.
[0052] According to the above exemplary embodiments, if the depth of the tree reaches N and/or the number of feature
value contained in the sub-range is less than the predetermined number and/or the information value of the divided sub-
range no longer increases, then the division may be terminated, so that an overly division of levels may be avoided, and
the efficiency of feature binning may be improved.
[0053] A specific application example of embodiments of the present disclosure is given below.
[0054] In this application example, a plurality of sample data are shown as follows.

[0055] The sample data having a Y value of 1 is the target data. The sample data having a Y value of 0 is the non-
target data.
[0056] The following list may be obtained by sorting the ages.

[0057] Based on this, the initial value range to be divided is 19 to 48. The IV of each candidate division point may be
calculated sequentially, for example, the IV of the candidate division point of 27 is calculated as follows.

Serial number of sample data Y value Age Income Consumption amount

1 1 28 12000 3358

2 0 19 8500 2747

3 0 27 11500 4000

4 0 31 9600 1600

5 1 25 14800 11660

6 0 48 5500 900

Y value Age

0 19

1 25

0 27

1 28

0 31

0 48

Age Number having Y=1 Number having Y=0 WOE

Age <27 1 1 ln[(1/2)/(1/4)]= 0.693
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[0058] Then the information value corresponding to the candidate division point of 27 is as follows.

[0059] Assuming that the maximum IV corresponds to the division point of 26, then 19 to 48 may be divided based on 26.
[0060] Then, on this basis, if 19 to 25 meets the termination condition, for example, if the information value obtained
by dividing based on any division point in 19 to 25 is less than the information value of 19 to 25, then the division may
be terminated. If 26 to 48 does not meet the termination condition, it may be used as a new value range to be divided,
and it is possible to continue to search for a next target division point in the new value range to be divided. For example,
if 31 is the next target division point, then the age is divided into three intervals, including 19 to 25, 26 to 30 and 31 to
48, and the corresponding tree structure is shown in FIG. 3. If the tree depth is set to 3 and a maximum depth has been
reached, no division is further performed, and leaf nodes in FIG. 3 are discretization intervals.
[0061] Next, the sample WOE value corresponding to the discretization interval is used as a code to replace an original
age value, so that a feature code of age is obtained, which may be input into the logistic regression model. A full flowchart
is shown in FIG. 4.
[0062] In the technical solution of the present disclosure, the collection, storage, use, processing, transmission, pro-
vision, disclosure, and application of user personal information involved comply with provisions of relevant laws and
regulations, take essential confidentiality measures, and do not violate public order and good custom. In the technical
solution of the present disclosure, authorization or consent is obtained from the user before the user’s personal information
is obtained or collected.
[0063] As an implementation of the methods described above, embodiments of the present disclosure further provide
an apparatus of processing a feature information. As shown in FIG. 5, the apparatus includes:

a value determination module 510 used to determine at least one candidate division point in a value range to be
divided of the feature information, and determine an information value corresponding to each candidate division
point in the at least one candidate division point;

a division point determination module 520 used to determine a target division point from the at least one candidate
division point based on the information value;

a division module 530 used to divide the value range to be divided based on the target division point, so as to obtain
two sub-ranges of the value range to be divided; and

a sub-range iteration module 540 used to determine a sub-range meeting a termination condition in the two sub-
ranges as a target interval, determine a sub-range not meeting the termination condition in the two sub-ranges as
a new value range to be divided, and return to perform the step of determining at least one candidate division point
in a value range to be divided until both sub-ranges meet the termination condition, so as to obtain a plurality of
target intervals; the plurality of target intervals are obtained to determine a discretization code of a feature information
of data to be processed.

[0064] FIG. 6 shows an apparatus of processing a feature information provided by other embodiments of the present
disclosure. The apparatus includes a value determination module 610, a division point determination module 620, a
division module 630 and a sub-range iteration module 640, which have the same functions as the value determination
module 510, the division point determination module 520, the division module 530 and the sub-range iteration module
540 in embodiments described above, which will not be repeated here.
[0065] Exemplarily, as shown in FIG. 6, the apparatus further includes:

an interval determination module 650 used to determine, from the plurality of target intervals, an interval correspond-

(continued)

Age Number having Y=1 Number having Y=0 WOE

Age >=27 1 3 ln[(1/2)/(3/4)]= -0.41

Summary 2 4
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ing to the feature information of the data to be processed; and

a code determination module 660 used to obtain the discretization code of the feature information of the data to be
processed based on a weight of evidence of the interval corresponding to the feature information of the data to be
processed.

[0066] Exemplarily, as shown in FIG. 6, the apparatus further includes:
a prediction module 670 used to process, by using a preset logistic regression model, the discretization code of the
feature information of the data to be processed, so as to obtain a prediction information corresponding to the data to be
processed.
[0067] Exemplarily, as shown in FIG. 7, the value determination module 610 includes:

a range division unit 711 used to divide the value range to be divided based on an ith candidate division point in the
at least one candidate division point, so as to obtain two candidate sub-ranges corresponding to the ith candidate
division point, where i is an integer greater than or equal to 1;

a value calculation unit 712 used to obtain information values respectively corresponding to the two candidate sub-
ranges based on the feature information of each sample data among a plurality of sample data; and

a value summarizing unit 713 used to obtain the information value corresponding to the ith candidate division point
based on the information values respectively corresponding to the two candidate sub-ranges.

[0068] Optionally, as shown in FIG. 6, the apparatus further includes:
an initial range determination module 680 used to obtain an initial value range to be divided based on the feature
information of each sample data in a plurality of sample data.
[0069] Exemplarily, the termination condition includes at least one selected from:

the sub-range is an Nth-level sub-range with respect to the initial value range to be divided, where N is an integer
greater than or equal to 2;

a number of feature values contained in the sub-range is less than a predetermined number; or

the information value obtained by dividing the sub-range is less than the information value of the sub-range.

[0070] For functions of each unit, module or sub-module in each apparatus in embodiments of the present disclosure,
reference may be made to the corresponding descriptions in the foregoing embodiments of methods, and details are
not repeated here.
[0071] According to embodiments of the present disclosure, the present disclosure further provides an electronic
device, a readable storage medium, and a computer program product.
[0072] FIG. 8 shows a schematic block diagram of an example electronic device 800 for implementing embodiments
of the present disclosure. The electronic device is intended to represent various forms of digital computers, such as a
laptop computer, a desktop computer, a workstation, a personal digital assistant, a server, a blade server, a mainframe
computer, and other suitable computers. The electronic device may further represent various forms of mobile devices,
such as a personal digital assistant, a cellular phone, a smart phone, a wearable device, and other similar computing
devices. The components as illustrated herein, and connections, relationships, and functions thereof are merely exam-
ples, and are not intended to limit the implementation of the present disclosure described and/or required herein.
[0073] As shown in FIG. 8, an electronic device 800 includes a computing unit 801 which may perform various appro-
priate actions and processes according to a computer program stored in a read only memory (ROM) 802 or a computer
program loaded from a storage unit 808 into a random access memory (RAM) 803. In the RAM 803, various programs
and data necessary for an operation of the electronic device 800 may also be stored. The computing unit 801, the ROM
802 and the RAM 803 are connected to each other through a bus 804. An input/output (I/O) interface 805 is also connected
to the bus 804.
[0074] A plurality of components in the electronic device 800 are connected to the I/O interface 805, including: an
input unit 806, such as a keyboard, or a mouse; an output unit 807, such as displays or speakers of various types; a
storage unit 808, such as a disk, or an optical disc; and a communication unit 809, such as a network card, a modem,
or a wireless communication transceiver. The communication unit 809 allows the electronic device 800 to exchange
information/data with other devices through a computer network such as Internet and/or various telecommunication
networks.
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[0075] The computing unit 801 may be various general-purpose and/or dedicated processing assemblies having
processing and computing capabilities. Some examples of the computing units 801 include, but are not limited to, a
central processing unit (CPU), a graphics processing unit (GPU), various dedicated artificial intelligence (AI) computing
chips, various computing units that run machine learning model algorithms, a digital signal processing processor (DSP),
and any suitable processor, controller, microcontroller, etc. The computing unit 801 executes various methods and steps
described above, such as the method of processing the feature information. For example, in some embodiments, the
method of processing the feature information may be implemented as a computer software program which is tangibly
embodied in a machine-readable medium, such as the storage unit 808. In some embodiments, the computer program
may be partially or entirely loaded and/or installed in the electronic device 800 via the ROM 802 and/or the communication
unit 809. The computer program, when loaded in the RAM 803 and executed by the computing unit 801, may execute
one or more steps in the method of processing the feature information described above. Alternatively, in other embod-
iments, the computing unit 801 may be used to perform the method of processing the feature information by any other
suitable means (e.g., by means of firmware).
[0076] Various embodiments of the systems and technologies described herein may be implemented in a digital
electronic circuit system, an integrated circuit system, a field programmable gate array (FPGA), an application specific
integrated circuit (ASIC), an application specific standard product (ASSP), a system on chip (SOC), a complex program-
mable logic device (CPLD), a computer hardware, firmware, software, and/or combinations thereof. These various
embodiments may be implemented by one or more computer programs executable and/or interpretable on a program-
mable system including at least one programmable processor. The programmable processor may be a dedicated or
general-purpose programmable processor, which may receive data and instructions from a storage system, at least one
input device and at least one output device, and may transmit the data and instructions to the storage system, the at
least one input device, and the at least one output device.
[0077] Program codes for implementing the methods of the present disclosure may be written in one programming
language or any combination of more programming languages. These program codes may be provided to a processor
or controller of a general-purpose computer, a dedicated computer or other programmable data processing apparatus,
such that the program codes, when executed by the processor or controller, cause the functions/operations specified
in the flowcharts and/or block diagrams to be implemented. The program codes may be executed entirely on a machine,
partially on a machine, partially on a machine and partially on a remote machine as a stand-alone software package or
entirely on a remote machine or server.
[0078] In the context of the present disclosure, a machine-readable medium may be a tangible medium that may
contain or store a program for use by or in connection with an instruction execution system, an apparatus or a device.
The machine-readable medium may be a machine-readable signal medium or a machine-readable storage medium.
The machine-readable medium may include, but is not limited to, an electronic, magnetic, optical, electromagnetic,
infrared, or semiconductor system, apparatus or device, or any suitable combination of the above. More specific examples
of the machine-readable storage medium may include an electrical connection based on one or more wires, a portable
computer disk, a hard disk, a random access memory (RAM), a read only memory (ROM), an erasable programmable
read only memory (EPROM or a flash memory), an optical fiber, a compact disk read only memory (CD-ROM), an optical
storage device, a magnetic storage device, or any suitable combination of the above.
[0079] In order to provide interaction with the user, the systems and technologies described here may be implemented
on a computer including a display device (for example, a CRT (cathode ray tube) or LCD (liquid crystal display) monitor)
for displaying information to the user, and a keyboard and a pointing device (for example, a mouse or a trackball) through
which the user may provide the input to the computer. Other types of devices may also be used to provide interaction
with the user. For example, a feedback provided to the user may be any form of sensory feedback (for example, visual
feedback, auditory feedback, or tactile feedback), and the input from the user may be received in any form (including
acoustic input, speech input or tactile input).
[0080] The systems and technologies described herein may be implemented in a computing system including back-
end components (for example, a data server), or a computing system including middleware components (for example,
an application server), or a computing system including front-end components (for example, a user computer having a
graphical user interface or web browser through which the user may interact with the implementation of the system and
technology described herein), or a computing system including any combination of such back-end components, middle-
ware components or front-end components. The components of the system may be connected to each other by digital
data communication (for example, a communication network) in any form or through any medium. Examples of the
communication network include a local area network (LAN), a wide area network (WAN), and the Internet.
[0081] The computer system may include a client and a server. The client and the server are generally far away from
each other and usually interact through a communication network. The relationship between the client and the server
is generated through computer programs running on the corresponding computers and having a client-server relationship
with each other. The server may be a cloud server, a server of a distributed system, or a server combined with a block-
chain.
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[0082] It should be understood that steps of the processes illustrated above may be reordered, added or deleted in
various manners. For example, the steps described in the present disclosure may be performed in parallel, sequentially,
or in a different order, as long as a desired result of the technical solution of the present disclosure may be achieved.
This is not limited in the present disclosure.
[0083] The above-mentioned specific embodiments do not constitute a limitation on the scope of protection of the
present disclosure. Those skilled in the art should understand that various modifications, combinations, sub-combinations
and substitutions may be made according to design requirements and other factors. Any modifications, equivalent
replacements and improvements made within the spirit and principles of the present disclosure shall be contained in the
scope of protection of the present disclosure.

Claims

1. A method of processing a feature information, comprising:

determining (S 110) at least one candidate division point in a value range to be divided of the feature information,
and determining an information value corresponding to each candidate division point in the at least one candidate
division point;
determining (S120) a target division point from the at least one candidate division point based on the information
value;
dividing (S130) the value range to be divided based on the target division point, so as to obtain two sub-ranges
of the value range to be divided; and
determining (S140) a sub-range meeting a termination condition in the two sub-ranges as a target interval,
determining a sub-range not meeting the termination condition in the two sub-ranges as a new value range to
be divided, and returning to perform the step of determining at least one candidate division point in a value
range to be divided until both sub-ranges meet the termination condition, so as to obtain a plurality of target
intervals; wherein the plurality of target intervals are obtained to determine a discretization code of a feature
information of data to be processed.

2. The method according to claim 1, further comprising:

determining (S210), from the plurality of target intervals, an interval where the feature information of the data
to be processed belongs;
obtaining (S220) the discretization code of the feature information of the data to be processed based on a weight
of evidence of the interval where the feature information of the data to be processed belongs.

3. The method according to claim 1 or 2, further comprising:
processing, by using a preset logistic regression model, the discretization code of the feature information of the data
to be processed, so as to obtain a prediction information corresponding to the data to be processed.

4. The method according to any one of claims 1 to 3, wherein the determining (S110) an information value corresponding
to each candidate division point in the at least one candidate division point comprises:

dividing the value range to be divided based on an ith candidate division point in the at least one candidate
division point, so as to obtain two candidate sub-ranges corresponding to the ith candidate division point, where
i is an integer greater than or equal to 1;
obtaining information values respectively corresponding to the two candidate sub-ranges based on the feature
information of each sample data among a plurality of sample data; and
obtaining the information value corresponding to the ith candidate division point based on the information values
respectively corresponding to the two candidate sub-ranges.

5. The method according to any one of claims 1 to 4, further comprising:
obtaining an initial value range to be divided based on the feature information of each sample data in a plurality of
sample data.

6. The method according to any one of claims 1 to 5, wherein the termination condition comprises at least one selected
from:
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the sub-range is an Nth-level sub-range with respect to the initial value range to be divided, where N is an integer
greater than or equal to 2;
a number of feature values contained in the sub-range is less than a predetermined number; or
the information value obtained by dividing the sub-range is less than the information value of the sub-range.

7. An apparatus of processing a feature information, comprising:

a value determination module (510, 610) configured to determine at least one candidate division point in a value
range to be divided of the feature information, and determine an information value corresponding to each
candidate division point in the at least one candidate division point;
a division point determination module (520, 620) configured to determine a target division point from the at least
one candidate division point based on the information value;
a division module (530, 630) configured to divide the value range to be divided based on the target division
point, so as to obtain two sub-ranges of the value range to be divided; and
a sub-range iteration module (540, 640) configured to determine a sub-range meeting a termination condition
in the two sub-ranges as a target interval, determine a sub-range not meeting the termination condition in the
two sub-ranges as a new value range to be divided, and return to perform the step of determining at least one
candidate division point in a value range to be divided until both sub-ranges meet the termination condition, so
as to obtain a plurality of target intervals; wherein the plurality of target intervals are obtained to determine a
discretization code of a feature information of data to be processed.

8. The apparatus according to claim 7, further comprising:

an interval determination module (650) configured to determine, from the plurality of target intervals, an interval
where the feature information of the data to be processed belongs; and
a code determination module (660) configured to obtain the discretization code of the feature information of the
data to be processed based on a weight of evidence of the interval where the feature information of the data to
be processed belongs.

9. The apparatus according to claim 7 or 8, further comprising:
a prediction module (670) configured to process, by using a preset logistic regression model, the discretization code
of the feature information of the data to be processed, so as to obtain a prediction information corresponding to the
data to be processed.

10. The apparatus according to any one of claims 7 to 9, wherein the value determination module (510, 610) comprises:

a range division unit (711) configured to divide the value range to be divided based on an ith candidate division
point in the at least one candidate division point, so as to obtain two candidate sub-ranges corresponding to
the ith candidate division point, where i is an integer greater than or equal to 1;
a value calculation unit (712) configured to obtain information values respectively corresponding to the two
candidate sub-ranges based on the feature information of each sample data among a plurality of sample data; and
a value summarizing unit (713) configured to obtain the information value corresponding to the ith candidate
division point based on the information values respectively corresponding to the two candidate sub-ranges.

11. The apparatus according to any one of claims 7 to 10, further comprising:
An initial range determination module (680) configured to obtain an initial value range to be divided based on the
feature information of each sample data in a plurality of sample data.

12. The apparatus according to any one of claims 7 to 11, wherein the termination condition comprises at least one
selected from:

the sub-range is an Nth-level sub-range with respect to the initial value range to be divided, where N is an integer
greater than or equal to 2;
a number of feature values contained in the sub-range is less than a predetermined number; or
the information value obtained by dividing the sub-range is less than the information value of the sub-range.

13. An electronic device (800), comprising:
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at least one processor; and
a memory communicatively connected to the at least one processor, wherein the memory stores instructions
executable by the at least one processor, and the instructions, when executed by the at least one processor,
cause the at least one processor to implement the method of any one of claims 1 to 6.

14. A non-transitory computer-readable storage medium having computer instructions therein, wherein the computer
instructions are configured to cause a computer to implement the method of any one of claims 1 to 6.

15. A computer program product containing a computer program, wherein the computer program, when executed by a
processor, causes the processor to implement the method of any one of claims 1 to 6.
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